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*HE great American rattlesnake,the only important
American snake, is now receivinga great deal of attentionfrom scientists,
naturalists and iuvestigaDr.

Thomas Stockton
x Baker, of Johns Hopkins University, a

snake expert who is as entertaining as he
la r\rofonnillv scientific, has just imparted
a great'deal of Information concerning the

rattler.
According to Dr. P.akor, if yon cut off the

head of a rattlesnake and then pinch its

tail, the headless stump will *lv round and
Strike your hand. This is extraordinary, and
would be lmi'l to believe if it were not

vouched for by a scientist of high standing.
I quote Dr. Baker's own words:
"If you decapitate a snake a.ul then pinch

its tail the stump of the neck wil! return
and with more or less accuracy strike your

band, provided you have nerve enough to

hold on. When this exper' was made

some time ago in the laboratory of a herpctologistof my acquaintance one young man,

who was sceptical of the possibility of this

movement, wrts so horrified" at receiving a

blow from the Moody stump that he

swooned dead away.
"Several old experimenters repeated the

test, but each confessed that nausea sueceededshortly after! Now. the majority
of these men were physicians, some of

them blessed with au extensive practice,
and accustomed', perhaps hardened, to the

sight of terribl"1 mutilations. Nevertheless,
that mysterious dread of the snake and the

spectacle of a headless reptile in action
were sufficient to overcome them."
The scientific explanation of this performanceof the snake is probably to be

found in tbe fa^t that the nerves and

muscles of the reptile live some time after

the head is cut off. and that the nervous
ia situated

Centre wincn coiiutos

not in the head but in the backbone. This

does not make it less horrible or uncanny.

There are two Questions concerning the

rattlesnake which are now greatly puzzlingscience.
One is. Why does tlie rattlesnake

have rattles?
The other Is. Does tlie rattlesnake

fascinate Its victims?
As we all know, the rattle serves the

very useful purpose of warning man of
the vicinity of the snake. Obviously It was
not developed f^r this purpose, because it
Is a source of danger to the snake. The

doctrine of evolution indicates that a

feature of this kind must have beeu developedfor some purpose beneficial to the
snake. The puzzle is to find what that
was.
Professor N. S. Shaler, a very distln150
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'' ys ne trials of the Gustave Zcde and
I t>!« somewhat hasty -conclusions or

\ the Parisian press that now at last

a means lias been discovered of rendering
England's great strength in battle ships and

cruisers valueless, have once more drawn

attention to the submarine boat. It is not

novelty. In the Gentleman's Magnziue of

1740 will bo found an illustration of au egg-

shaped submarine boat, lowered or raised ,

by admitting water into or expelling it from

"goat leather liottles." The ship had four

< oars with which to move in the water. (

An even earlier boat, which was constructedby a man named Symons, and

which actually dived in the Dart, is describedin the same volume of the magazine.In the war of the American Revolutiona submarine boat is said to have been

employed by the Americaus; if such was

really used_ it must have been of the type
constructed in 1787 by Bushnell, of Connecticut.It is known that in the War of
1S12 an attempt was made by Fulton's submarineto sink Sir Thomas Hardy's flagship,
the Ramillies. while she was lying at anchor.
PuriDg the great war with France, the

well-known American invcnter, Fulton, had
designed a submarine boat and submitted
It to the Admiralty. Full details of it and
various confidential reports are among the

" secret papers In the Record Office. The
boat was declined, ostensibly because the
Invention was a devilish one. Crossing to

France, Fulton constructed and tested a

boat for the French. Admiralty. It carried
enough air for eight men during eight
hours, it moved easily to and fro, and it

actually destroyed with a torpedo of rude
manufacture a hulk in Brest Harbor.
Yet it was rejected, probably because

French naval men did not at all like exchangingthe pure air and comfort of their
wooden ships for what our seamen called
"potted air" and misery. But this boat
was certainly the first successful one, and
mav he Tecarded as the prototype of the
Zede.
The first and only occasion on which a

real submarine boat was successfully used
in war was off Charleston, when, on February17, 1864, the United States cruiser
Housatonic was sent to the bottom by a

Confederate boat which had been brought
overland from Mobile. In her various trials
this boat had sunk no less than five timesdrowningat least twenty officers and men.

Sometimes she was sent to the bottom by
the wash of a passing vessel pouring in
through an open manhole; more than once
she caught her nose in the bottom and had
to be recove red by divers.
In the attack on the Housatonic all on

board perished. She is supposed to have
entered the hole which her torpedo had
made in the enemy's sicje, and so to have
been carried down, though affer the war
Elvers found she had been carried by the j
'urreiit 100 feet from the Housatonic. This I(instance, at least, serves to prove that ()
crews will always be found to volunteer ^for the 'most desperate enterprises.
The valne uttaohed by the French Ad- ii

jniral Aube to snbmarlnes.led 10 the con- p
etruction of several In the eighties. The u
most important of these tvero the Goubet, s<
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loh steel, projected above water in the
artially submerged position. The vessels
sed steam as the propulsive and had four
:rews. On trial tEey performed excellent

i

Goubet Submarine-

ought by Greece and two by Turkey In
888, were large vesseis of about 160 to 250
ims, with a radius of 000 miles and a speed
f twelve k^ots. They could steam under
ater or on the surface, and carried two
irpedo tubes. The conning tower, of one
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V . N'ordenfelt, Holland and Peral boats. Tlie
Uoubet type was small and light, the
Driginal pattern weighing under one and a
liaif tons, and was driven by electricity
stored In accumulators, or propelled by
band, at the rate of about five knots. LieutenantSleeman, In his classical work on

torpedoes, states thai; no less than 300 of
these vessels were ordered for Russia in
18JS1. If so they have vanished from her
navy long since.
The boat has of late been improved, and

the latest pattern, of which two have been
constructed for Brazil, weighs ten tons,
carries two Whiteheads, and has an arrangementof prisms and lenses which can
je projected from the surface, enabling the
observer in the boat to steer in fine
weather. The field of view must, however,
be necessarily very small.
The Xordenfeit boats, of which two were

American novelist, even told a story about
a maiden who was fascinated by "the rich,
starlike gaze" of a rattlesnake, an«l slowly
drawn toward the reptile. That tale was

generally accepted, and it is now believed
by some that snakes are capable of fascinatingchildren.
Dr. Thomas Stockton Baker furnishes a

very ingenious and scientific explanation
of the alleged powers of fascination. He
thinks that the animals which appear to be
fascinated really lose their lives through
curiosity. Curiosity Is a fault of hhe an mnl
world quite as much as of woman.

"It is notorious," says Dr. Baker, "that
all birds and many small mammals possess
Inordinate curiosity. Consider the foragingcat and you trill be convinced of this.
The cat pursues its stealthy way through
the wood, while the birds, one of which is
destined to become Its prey, gather from
some distance and give vent to a peculiar
cry. Surely instinct teacfhes them the predatorynature of the cat, and they recognizein it a terrible foe, but still they
gather until scores of them are flitting
overhead or among the trees and bushes.
"The cat, however, glides along as if

birds were the last thing in creation it has
In mind. The birds, encouraged, perhaps,
by this attitude on the part of their naturalenemy, become saucy and daring. They
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guished Harvard naturalist, once thought
thaf the rattle had no more utility than
the corns on our toes. But one day he was

wandering in a field when he heard a

noise which he thought was produced by
a locust, but found was the rattling of a

snake. Then he formed the idea that the
snake made its rattling sound in order to
lure insect eating birds within his reach.
The snake with.'his tail makes a sound
like a tine, fat, active grasshopper, the
early bird hastens after ^lim and is devouredby* the snake.
Professor Shaler published this theory

and was fiercely attacked by other investigators.Some of them pointed out that
birds were not guided by their ears. Othera
showed that the rattlesnake did not care

particularly for Jnsect eating birds. It
was also suggested that the rattle was

used-as a signal for assembling the sexes.
The most acceptable theory now appears

to bo- that the rattle serves to frighten
the. enemies and victims of the snake, just
as does the roaring of a lion or a tiger.
It seems quite possible that some small
animals and birds are paralyzed with fear
at the sound of the snake's rattle.
Here the question of the alleged powers

<;f fascination of the rattlesnake comes
under consideration. Hundreds of reliable
Witnesses deelare that they have seen little
birds and mammals fascinated by the
snake's eye and drawn irresistibly into its
month. William Cillmoro Ritnms an onrlr
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approach nearer ami'nearer, and eventually a

some come within reach of the hunter. 1
Flash goes the cat's paw, and oue of the f
birds pays the penalty of its foolhardiness, i
of its curiosity to discover £lie motive of g
the cat's inaction. c

".As this unconquerable spirit of foolish c
Jno/lu on nflon In Hi.. .1t'I'll ft ii'ill .if

the birds by the wits, may it not be of- r

fered in explanation of the so-called fas- ,i
elnation which ushers birds and small ani- t
mals\of equal inqnisitlveness into the jaws
of the rattlesnake? Curiosity causes the p
birds to approach the cats when there is rj
nothing remaikable in their movements,
when the cats are practising no allurements
The mere presence of the cat could hardly
lie termed an element of fascination for the
birds. Xor is there anything in the aspect
of a coiied, motlortles§ rattler to arouse
the curiosity of the birds and small mammalsunless it is purely the physical aspect....,

"Color and bright objects are especially s
attractive to the small creatures. There- i
fore I should not wonder if the hard, scln- t
filiating eyes and vari-colored scales of the t
rattlesnakes fhd not constitute that 'mag- t
ical force' which is capable of luring feath- l
ered and furry victims within deadly e
range." t
Dr. Weir Mitchell and others hy expert- t

ments on snakes and mice and birds in 1
captivity have endeavored to prove that 1
fascination does not exist in the sense that t
the snake draws his victims Into his t
mouth. The birds and mice, when they i

find themselves unmolested, become quite ^

cheerful and hop about on the snake. If s

he is not hungry he will not attack them. t
By the way, there is a true story of a

courageous rabbit, which killed a huge "

boa constrictor in the Paris Zoological Gar- t
den by nipping the back of the snake's h
head. >
Another very distinguished American o

snake shax-p is Dr. Leonard Stejneger, of h
the Smithsonian Institution. He does' not t<
think that the experiments on rattlers in a

captivity are conclusive, because In that o
condition they lose their proud spirit. Dr. %Stejneger,-with many others, holds that 11
the so-called fascination is a form of fear o

paralysis, n ur'u auecis me snaae s vie- t:
tim. The latter is in the position of a C
man who, seeing an express train rushing a

down on him. is so stricken with fear that n

he is unable to move. d
Dr. Stejneger thinks that there may be

ly, but their practical value must be small, Ii
since in the war of 1897 neither power used p
them. si

The I'eral boat, built for Spain in 188S, si
sank hulks with great success on her trials,
and was to startle the world. She now lies ci

at Cadiz, a rusty mass of iron and a prae- A
tical failure. The Holland boat Plunger, la

originally designed by an enthusiastic Irish- or
mau in America to help the dynamiters in ai
their nefarious schemes, was two years ago
re-designed, and is now almost coiiipleted. m

Had it been of practical value in the Santi- bi
ago campaign, it could have been ready. It si
runs by steam on the surface and by elcc- ye
trieity under water, carries two 18-incn in
Whitehead torpedo tubes, and can steam
fifteen knots when running with full power, co

j
The Holland Boat.

1
Gustave Zede, France's Latest.
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J lie zede is tne largest submarine as yet s>

instructed, displacing 260 tons, with elec- ti

Ij
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the surface of the water, from which o

r can be drawn. m

France now owns two complete subarines,the Zede and Gymnote; two c

lilding, the Morse and Narva!, and eight t
milar to the Narval to be laid down this 1
?ar. The Gymnote, the oldest, laid down t!
18S8. 's understood to be a failure. p

.ly-.. : :

lias an arlooted conning tower, and a t
rism arrangement, like the Goubet, for v

tec-ring under water. The Holland is of s
iinilar type, but smaller, 1Othersubmarine boats which- have been t
instructed are the Peacemaker, bujlt 'n t
rnerica, and the Treese-Gawn boat. The i

itter has attached to it by a pipe a float 1

if superfluous nervous energy, just as the
log shakes his tail. This point ami that
if the alleged power of fascination remain
iqually in doubt, and investigators have
lone nothing but make observations and
heorize.
The head of the rattlesnake, when diseeted,is an object of remarkable interest.

I'he poison fangs occupy the place of tb
nnine teetli in other animals, and conaina groove, the upper end of which is
astened to a bone in tbe cheek, wineh
noves with case, so that the fangs when
rot in use can be foldcij or packed away.
The saliva of all animals. even man, eonailispoison, though in man it is greatly
liluted and of use in assisting digestion,
n the poisonous snakes it is collected into f

acs. or glands, placed on each side of the i

ipper jaw. A delicate canal extends from <

he poison gland forward under the eye t) 3
lie edge of tbe jaw, and there opens into
lie fang, and to use the poison the snake
las but to strike the prey; as the fangs l
'nter the flesh the muscles of the jaw press f
ipon the poison glands, squeeze tbe poison t

hrough the little canal down through the ,

lollow of the poison fang in the wound. <

[here is a most ingenious arrangement in i

he fang. The opening is not at the very (

ip, where it would be liable to get plugged
lp with skin and flesh, but it is a little f

vay up In front of the groove, so that the (

harp point goes in first and makes a little ,

lole, into which the poison flows. f

The rattlesnake belongs to the order of f
pit vipers," which are so called because «i

Ley have a pit or hole in each side of the
cad, between the eye and tlie nostril.
.Tally all venomous American snakes, in- <

luding the moccasin and tlie copperhead, 1

ave this mark. Another common cliarao- \

sristie of these snakes is a thick body and t
flattened triangular head. These are 1

ftcn said to be characteristics Iry which 1

enomous snakes can be distinguished from a

on-venomous. This is, however, not true t
f the .harlequin snake, which has the t

ipering body and pointed head usually t

haracteristic of harmless snakes. There e

re. in fact, 110 absolutely reliable general i
aits b.v which venomous snakes can be i

istinguishod from uoii-venouious. i
There are seventeen species of the rattle- 1

oraee Green, Member of the Ameri*
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imenon: If You Cut Off th
Will Fly Back and Stnke

in element of truth in all these theories,
>otli about the rattle ami the powers of
nscination of the snake. After all, there
s a possibility that the rattlesnake only
:hal.-ns Iu'k rattles as a means of <1 is'losill '
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:an Museum of Natural Histon

Head of the Rattlesnake
Your Hand.cAs Shown i

make in the United States. The Norther:
attlesnake (Crotalus horridus) is found ii
»very State from the Gulg of Mexico t
Northern New Yngland. The dlamom
rattler (Crotalus adamantus) is strictly
southern species, found south of the Care
inas, and in the sam<^ locality is found tin
ground rattler. The greatest variety, how
>ver, seems to occur In the Western States
Arizona and New Mexico containing sev
?ral different species, while in Californh
ind Oregon is found the Crotalus lucifer
>r black rattler.
Their bite is extremely dangerous, bu

lot necessarily fatal. Most animals sue

'unib to it. and man, if proper remedies an

lot at hand. In most localities there i:
;ome 011c who is willing to supply a rcmedi
or snake bite. Onions are also very good
is. when applied to the wound, they wil
Irnw out the poison.
Professor Frazer, of Edinburgh, discov

weft that the serum of the blood cf an ani
nal whose whole system was impregnate!
vitli snake pcieon, or the blood serum o1
he po'sonons reptile itself, is an excellent
emedy for snake bite. He found out thf
ninimum dose required to kill an animal,
nd. starting with, an amount much smallei
ban this, increased the dose at intervals 01
en days until he found that the animal was

aking fifty times the minimum dose, 01

nough snake poison to kill fifty animals oi
ts own weight and size, without develop
ng any bad effects therefrom. He ther
ujected into a healthy animal some snaki
loison; and as soon as It began to produce

rical engines of 720 horse-power, supplied
vitli force by accumulators, which havi
;iven much trouble. She can do fifteen
mots on tlic surface, and has descended
o a depth of sixty-five feet. In recem
rials she easily torpedoed the Magenta
vhen that ship was stationary, but shi
iad to come to the surface at a distance

Pe®ts. ^^

f aboiit 300 yards from her target, llndei
ater she only obtains eight knots.
The Morse, of 141 tons. Is similar In
onstruction and design, b,ut only does
welve and a half knots on the surface,
he Narval, building at Cherbourg, from
tie plans of Mj Laubeuf, who 'won the
rize in the recent French competition foi
abmarine boat designs, will be of lOf
ans displacement, 111 feet long and 1."

~lgThe Norde-rifs^: (Germany). -Peral's Submarine Boat.
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oMInary torpedo boat, the imier hull is
cigar-shaped.
She moves by steam on the surface at a

speed of twelve knots; under water by
electricity at eight knots. Her extreme
radius of action is G24 miles, and she has
a crew of eleven. She is regarded by
French experts as completely solving the
prpblc-a of submarine navigation. This

> hbwevef, yet remains to be seen.
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\ Complete Skeleton of a Rattlesnake, S
He Moves A!

; (Sketched by 3

f a bad effect on the animal he immediately
f injected into the wound the blood serum of
, the poisoned animal, which serum immedi

ately counteracted the bad effects of the
; poison.

Another snake, perhaps more feared by
i some than the rattler, is the copperhead
i (Ancistrodon .eontortrix),"known as the cot;tonmoutli moccasin and red eye in the

South. It ranges from the CatgklUs to the^ Gulf States, and west of the Mississippi
Hivex ; generally attains a length of two
feet and inhabits grassy meadows, also
mountain regions, where it preys upon small

t animals, rarely attacking large ones, unless

Head of the Rattlesnake, Showing th
the Muscles by Which He Forces Pc

(Sketched by M. C. Ho

? and then Pinch His Tail tht
by the 'Hotted Line,

/UdJa/

e Poison Gland and
lison Into His Fangs. Skeleton of the Ra
lines.) Fangs Are Ei
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ttlesnake's Head, Explaining 'How the
ected when the Jaws Are Opened,
lied by M. C. Holmes.)

VCRTJE ORAC

howing His 200 Vertebrae, and Why
ong So Easily.
I. C. Holmes.)

______

not seeing the copperhead In the long
grass, accidentally tread on it and are imImmediatelybitten.
The water moccasin (Ancistrodon plseivorus)Is of a very pugnacious disposition

nnrl w 1M with Rflvn p-A fornri t tr nffoolr K-»rh

man and brute. It la found from the PedeeRiver to the Gulf Stales. In Texas
there 's a species known as the Texas
moccasin, but the great stronghold of this
anhnal Is the great swamp of Southern
Florida. These reptr.'es are essentially
watersnakes aud live principally upon Bsnes
and small reptiles.
The moccasin and the copperhead are

cousins of *he rattle*.
._

wallows Swords
Armful.
SWORD swallowing Is as old as Hindoofakirism, but Boston has a real

novelty in this line. It Is a woman

who swallows not merely one sword, but

a whole armful of them.
She Is Victorina, from Berlin, and she

has just come over the water to show
Americans what real up-to-date sword
swallowing is. In addition to taking a

mouthful of swords, she introduces a few
other tricks. One of these is to actually
twist a sword around in her stomach. She
also bends the stiff steel blade while It Is
In hor thvnnt- hv movinEr her head back-
ward and forward.
There is no slelght-of-hand trick about

this. A scientist has investigated sword
swallowing and found out the how and
why of it.
Professor Albert A. Hopkins, one of the

editors of the Scientific American, accountsfor it in his Interesting book on

"Magic, Stage Illusions and Scientific Diversions,Including Trick Photography."
The sword swallower, Professor Hopkinssays, always has a most surprising

effect upon his audience, although the feat
is so old. The act seems so utterly Impossiblethat most people think he resorts
to some trick or illusion.

Tills, however, is not the case. The
blade /of the sword is actually passed
through and into the stomach. This Is
made possible by the arrangement of the
food passages which lead to the stomach.
Long practice is also necessary to accustomthe back parts of the mouth and the
opening of the throat to the touch of unusualbodies like cold steel.
Those parts are exceedingly sensitive and

have to be trained and hardened to their
now work.
As a general thing, any touching of the

pharynx at the entrance to the throat
causes strangling, pain and nausea, as

every one knows from having a doctor examinehis throat with a spoon. 'But the
throat can be made to overcome this
squeamishness. After practice It can be
made to allow the passage of hard and unyieldingsubstances.
Physicians are often called upon to feed

patients by means of an aesophagal tube, a

hard rubber affair, which is put down
through the throat in the same way that
a sword is swallowed. The patient has
to train his throat to admit the tube, lust
a* the sword swallower does.
Hut before this really wonderful feat If

done the stomach of the performer mus(
be emptied through fasting.

. -.

The "Peacemaker."
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